The role of calcium activated neutral protease on myocardial cell injury in hypoxia.
The aim of this study was to investigate the correlation between hypoxic myocardial cell injury and intracellular protease activity. Cardiac myocytes were isolated from neonatal rat hearts and cultured in Eagle's modified minimum essential medium. Myocytes were incubated in hypoxic conditions for 6 hours. The cell death rate during hypoxia rose to 80% after 6 hours. Extracellular protease activity was elevated to 4 units during hypoxia, much higher than the 0.7 units in aerobic states at 6 hours. This extracellular protease activity in hypoxic conditions was markedly inhibited by leupeptin and EDTA, and weakly inhibited by the cysteine protease inhibitor, NCO-700, but phenylmethyl sulfonyl fluoride did not inhibit the protease activity. To identify the protease activated during hypoxia, calpain-specific inhibitors were added to the incubation mixture. Calpain inhibitor 1 and calpastatin, an endogenous selective calpain inhibitor, markedly inhibited extracellular protease activity during hypoxia. NCO-700 also inhibited intracellular protease activity. NCO-700 reduced hypoxic cell death to 30% after 6 hours of hypoxygenation. These observations indicate that calpain is activated during hypoxia and leads to irreversible cell membrane degradation after 6 hours of hypoxygenation.